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(57)Abstract 

PROBLEM TO BE SOLVED: To securely compensate the level 
difference between elements and channels of solid imaging elements 
without adding a compensation circuit. 

SOLUTION: A CCU 3 provided with a video signal processing circuit 
can be detachably connected with an endoscope 2 mounted with a 
2-channel reading type CCD 4, and the CCU 3 compensates white 
balance as well as a level difference between both channels when 
the endoscope 2 is replaced. The 2-line output signal from the CCD 
4 is converted into a digital video signal, clamped in digital by OB 
clamp circuits 13a and 13b, and the white balance of the video 
signal is compensated by digital multipliers 14a and 14b at a latter 
stage based on a multiplication coefficient fed from the CPU 34. 
The CPU 34 calculates a white balance compensation coefficient 
and level difference compensation coefficient based on the video 
signal averaged level calculated by the OB clamp circuits 13a and 
13b. 
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[0 0 5 3] IB 3 %ftj|£j|Btt« H 1 H^L/t^ 

SSI 7C0«Sc;B:tf«i^$:^Ufcfc(Z)T**^o 

[0 0 5 4] »$B3fi»le)Sg J 6^e>ttl^7$nfclft«ft^ 
tt, »*fflai3BSi 7©AAai:BW6nfc7l/"-A^ 
30 ; E>J4 0»:ttasn5. 7!/-A^^U4 0T11 ft 

wtcK^ttisn*. 7i/-A^ j E'j4o^6H*assn 
swEifif, we 2mmzmcx^-( ymiznoftv 

TEtt^n^. CCO^-f >*^EU 4 1, 4 2tf)H J ,*jteF 
PGA^TMfiE$tl*St»IlISS4 3JCA^Sn-5o 
[0 0 5 5] iJL±%im\E}$& 1 7 {Cte^Lft^7k¥#^ 

1S7 KI/X[iROMT«^toVKROM4 4(1, 

tl^HKROM45l:A^^n, SfiT K UXlCJfc 
VKROM4-4THWEfi^, ABSEL«^t/S4 
ft. *f7Kl/X{;j6i;THKROM4 5tliREl 

cEfs^^jSEsnTtts^sns. we^, ab 

©^4 3f*J(D:7 U y^^D^^RCXI&aimKlClcfcoTR 
Elif, WE 1 *§*f, WE 2fI*f;M£/££ft, C Eft 

[0 0 5 6] 7-f>/ ; tU41 > 4 2**£tt*aiSft]fc 

5^ 2 &ffi<D&immmz* a#0^4 3(3A^^nr^gsco 
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(7) 
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7U-^7Py^ (KT. FF£eg»cT£) 4 6, 4 7 
SfiiLfctft, Hi;<FF48S:SflLfcABSELfi 

So «#g4 9<0ffl**S* (B-A) ff^R^ftf±^0 
f?^H ^nftlFF5 0, 5 1 ^^*bT^»lHlS J §4 

[0 0 5 7] VKROM44H WEfl^, ABSEL 

So -cd^B^^cT KUXVC&tfSl»lEl5»4 3j^6fcH i<9 
ftZtltc (B-A) -€-n^tlF F 5 2, 53£ 

i*lTROMT«6)c$n^VROM5 4 KT*Ul£ 
tl, FF 5 5RZfmW\B\^4 3'rtWFF 5 6$3g*LT 

4 9©B^fA*i§H B§FpJ o^itO F F 5 8-61 

z&m ltjujkb 5. 7 ©fi^toAAMicASsns. 

[0 0 5 8] mmsS 7<Dfct}ltFF 6 2(CA^£tl, 
F. F 6 2 Lfcff »ii*f >A*-^S^ttl^S(CT« 

6 2 £ft#l>7tm^te, FF6 4SrfiEftLfcCE(g^^ 30 

«tB*<^-^fflf^F F 6. 5T3ia*—;n« 
sn, «»«6 3©cj» : p»cA**n*..«»ag6 3o> 
ttj*«s* (d-c) m*%RTfifi±o&mt* wnF 

F6 6; 6 7 LTSM50S&4 3 S-PSttS* 3*1 

So 

[0 0 5 9] HKROM4 5H.REfl§, C Eft 

(D-C) «^«, fnftlFF6 8, 6 9 ^1411 
ROMf*J5lc$nfcHROM7 0l:T*»$n, FF7*J0 



* 1 &tf8MHeI»4 3f*IGDF F 7 2 LTiW»S 7 3 

TAttmm*. P$fcT&*>-&<0F f 7 4-7 7 zm&Lx 

Jn*g§7 3<Dffi^rcoA^S8tcA*$nSo JD3SS7 3<7) 

fcti^teF F 7 8 *«SLTSl*S4 3*6ffi*Sn, PI 
PSffc^U 1 8 JCiMbtlSo ^ 

[0 0 6 0] VKROM4 4RSHKROM4 5/^bfcB 
*<*ft5WE«*§, ABSEL(I§, REfl^l 
0S&4. 3rt<0FF 4 8, 7 9, 8 0Sgftlt^ ttl 

n^nRElfi-^, WE HI§, W E 2 {W^f <hl/TFF 
8 1, 8 2, 8 3^btH*^n^o 

[0 0 6 1] #(C, ±E<Z)±-5JC«ISt$nfcl£*«l31llI 

SSI 7<DAJj$5t<D**: i J&<nmft&mWTZ>o yu-A 
/^EU 4 0£E«snfcl*««*ttt. RE lfi^i'JSi; 

nfcl!*«f3^tt* WE 1 fl-Sf, WE 2mmzfo£T?-( 
>*^U41, 4 2fC«0^frten, f£g:(E>SiSt£A(Hj 

[0 0 6 2] CCT, 7^>/^U4 1, 4 2^6R* 

» (H) X4i*-.(V) (^B*^m^^5®^ (H) X5 

usi (v) (ct£A"rs«^(c^^Ta?^^ 0 *mm&m 

TH fi£^:aia < hUTfi*1*H*ff^Ti5 0. Bill: 

^TcfcoK, aa^ifi]^ii«iinn&fT^i4iii3!i <h) x 

5B« (V) *¥*ioltcig;i8*W*fT 

l>5il3R (H) X5Ii (V) fCt£*TSo 
[0 0 6 3] SiS*rp]C0iaj»fflW^<7)|ft«ft^Y (m, 
n) tt, J^Ttf) (1) SCT«-rcit7*«T , €rS. 



Y (m, 1) = (4/4) XX (m, 

Y (m, 2) = ( 1 /4) x X (m, 

Y (m, 3) = (2X4) XX (m, 

Y (m, 4) = (3/4) XX. (m, 

Y (m, 5) = (0/4) XX (m. 

[0 0 6 4] mmjjfavm'&ffim&frofz&iz 

So Ctl«7l/-A> : E'J4 0*^»*llSLfcft*if 
^7^f»t'J4i, 4.2£1&WU cn^^Mlsli 

Z (1, n) 

Z (2. n) 

Z (3, n) 

Z (4, n) 

Z (5, n) 



1) + (0/4) XX (m, 



1 ) 
3) 
3) 
3) 



(3/4) XX (m, 
(2/4) XX (m, 
(1/4) XX (m, 
(4/4) XX (m. 



2) 
2) 
2) 
4) 
4) 



(1) 



40 



(4/4) XY (1, 
(1/4) XY (1, 
(2/4) XY (3, 
(3/4) XY (3, 
(0/4) XY (3, 



[0 0 6 6] *^ffi]Oita«ra^ff ofz&iz 



50 



%<D&immn&m%&£tL%>jivizwE lmn, we 2ft 
^tb^nso 

[0 0 6 5] *fi#ffllCtt*Lfcf£, *T*f6]^iiLlMi- 

(m, n) tt. J^TcO (2) 5£TX?-;i £#-C#So 
n) -h (0/4) XY (2, n) 
n) + (3/4) XY (2, n) 
n) + (2/4) XY (2. n) 
n) + (1/4) XY (4, n) 
n) + (4/4) XY (4, n) 

- (2) 

:fttt7i/-A^tU4 ofrzvkmm^zm.&th-?m> 

\Z. RE l«^*iB»LTM«*-^KLfcttlB©* 
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[0 0 6 7] &\,*-emwm$&4 3co»ff ^ 

Y (m, n) =oXX (i, j ) + 0 

[0 0 6 8] CCT, 

a + 0=1 
(3) *ttJBlT©«fc'5tC«»T€r«. 

Y (m, n) =aXX ( i , j ) + ( 

= X (k, I ) +a (X ( 
[0 0 6 9] te^5!l31[E]g§ i 7rt<7D^L&l^iE#^ 
>^Offi*tt, ROMtM$n/:VKROM4 4(:A 
^J^n^o IOVKROM44H Sit^ r >>^<Otti^ 

4 2 'xig^WE 1 ft^f, WE 2m^Z±f&TZ>rz®(DW 
Efl^l&tf^ >^ : EU 4 1 , 4.2<&<i:5S<0H3rt#3f 
tky'O^Ktk^^ >fr&m&\~?Z>tzft(DAB S E Li 

K ROM4 4 rt*Ctt»ttSn-6rta« 2 IcHftSSnfc C 29 
[ 0 0 7 0] SSSIHJS&4 3 rtJK-C«, 7-f >/ : E'J4 

i, 4 2^5R*ffl3nfc*«Mo»insa (x 
(i, j) -x (k, i) ) rfftt>ti. zcD&wmm* 

VROM5 4 c^tl^o 2"3C0^-f>^^Uai^C0 

£^6£X (i, j) , X (k, 1) CStttftS^tt 
AB S ELS-^fCcfc^TatR^ffSnS. VROM54 
tCte, VKROM4 4^^tB^^n^n-H<t^nfcS 

^^it^Sntl^o VROM5 4<DiiS*tt, 9tg 

tHiss4 3 tzmzn. mm&tii+cDfz&mmznrcx 

(k, 1) tfiP»$nSlS^i6]col£^:ffiS^fTt>n^. 

[0071] Hi2 \zmW-®L±&Lt&u<D5>^ ^ >*f^* 
-h&TjkT. c£^it*mmijftiz4/3fe<Dt&*:&'iTo 

[0 0 7 2] VKROM4 4CA*^n§IS7Fl/X 
\Zi&CT. WE(I^, ABSEL«^*ttti**n, Ctl 40 
£C0fI^£Sl;:WE lft*§, WE 2i^^4fiESn-5. 
C0WEHI^, WE 2ff-?f iCJ&UT^-f >^€U 4 
1, 4 2tC«t«ff^^#^iiin, l7-f>ISUct 
(CLii^^n^o dCO^^ >^^EU 4 1 , 4 2C0m^f§^ 

[0073] SBttt*iiigs«8^*^TSift»i6iica:** 

[0 0 7 4] fi£^fflS®SSl 7rt(00*L&^*¥** 50 
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XX (k, 1 ) ••• (3) 



(4) 



1 - a) x Y (k, 1 ) 

i . j ) -X (k, 1 ) ) (5) 

>?<DihJjte* ROMTM^n/:HKROM4 5[:A 
+)ZnZ>o CC0HKROM4 5 te, fcW-ti V > $ <D\ti?) 

<D&WlZfcVT*Wffim%&a' <h, 7l/-A^'J4 
O^iH^RE ld^S:^-r^^:«)(DREfi^S^7K¥ 
#fafCSfcfim^£*-- ;UFt~5;tg>(DCE{f^<h^-- 
y;bch UT#€ri£*nTH5. d CDH K ROM 4 

5 w iz tsnzftmm 2 k«« $ ntt c c d 4 01 
**c«i;TWE5 i -^;^**»*a^n't45 0.- cc 

[0 0 7 5] m&®$&4 3Mtit ^ffl^ftffi:*:^ 
R«S*fY (m, n) (DffiW&m (Y (i, j) - Y 
(k, 1) ) ffitrt>tl. ^(0«imHROM7 Q\Z 

^f^)o HROM70Cft HKROM4 5^^>tlS^$ 

oM7o©iu*(t ss*ei8&4 3 izmzti. mm&tii*: 
(Dfzi&mmznfzY (k, n tinjssft*^;^^ 

[0 0 7 6] B13 tC*¥fit*lEl8SSBO^< >^5P^ 
-b^-To CCT«7jc¥^r(SlfC 1 3/1 0 £ 

[0 0 7 7] HKROM4 5CAA$n-5*¥7Kl/X 
tC/SUT, REff^, C E«##ffl*<**l, CtlbtfXf 
^chAB S E Lll^^lCR E 1 jl^M^tl^ £ 
ORE im-^fC^UT^^-^K^^EU 4 Oa^blftftfl 

^^St^tts^n, 7<>/ : &U4i, 42Ti^-r>ii 

^-yWf^FF6 sicken*. Hjiesffl^r^j 
fi ffi* $ n>t t c e ft ^ ic o HE5 $w £ n ^ 
ff 6 sottijimnzmiz* 7k¥&*:®&mz&^T± 

[0 0 7 8] ^iE^^l&^7jc¥^f6](Dft&^:2ia^fT^lHl 



(9) 
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SSK&^T, 8912 (3) sUC^LfcY (m. n) = ax 
X (i. j) + /3XX (k, 1) CJ;.&lft«H*M£fT3 

£i±&£66ca2«^<DROM£im3<i:>g#&t5Zc. $ 
it. a XX (i, j) t|3XX (k, i) W^SrfT-S 

fztt><n 2 mmco rom MstJii. cn^ur*^ 

^4$t^lifiOROMt, ax (X (l, j) - 
X (k, I) ) (DfcW&ft? ia?S©ROMi:tC<t0t£ 

[0 0 7 9] ffi?t, *3*i6#IB«c«fcntf. SSL55rr6l 

if * f f 5 r o m <d m & s '> & < -r ^ c t *t ft *g t $> 

[0 0 8 0] [fflE] 

(i) 2^+>*^«*uLa!fl>H#a<ft* : f*liA 

n^ftast 5 u^;m8?g:<!:.- tfitfi2?fyft<D5r 
[oo8i] ( 2 ) Hftte$ii®#stt. s^ie 2 mm<D7 

[0 0 8 2] (3) SatSU^JHafi^«3t: , 7'f hA* 

[0083] (4) muum^Wi\i. mm2mmo>"r 
x * ft «# e *s » =b m %.m m fm cd -t n^n®!* »t« 

^M^^^C (So 

[0 0 8 4] ( 5 ) StiSB U^JUWS^attfiWnSElHl 

So 

[0 0 8 5] (6) luEl/^;mfifattAGC (^r 

[0 0 8 6] (7) tt«^*fi^ffl3-r*«^«3 
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[0 0 8 7] 

ifl [0 2 ] ^ >yiilKOftf^ifi^«:#r»[JB0 

[0 3] OBi/^>yiHlK^«tfi£S:*"ryDu/^0 
[0 4] CCD(C^t^OBgKC0lfyit>yU >^£tk 
*TtS930 

[0 6] oK?7>zf®&<Dmft&MZ^fcMm 
[0 7] S2iis£^[c^-i>ccu^istten^sgffi(Hj 

[08] »2*Jfi»«(C«*CCUtcRtt6n$ffi«H 

[0 9] ^2H^^^tC^^>(f^«ia[H]S&COD-/^X^ 

[0io] &3mi&Mmizmzccijfo<DmnftB i m®& 

[011] ifctftw^ott^jaasrBiwrsfpfflBiwH 
[0i 2] mmfifa<Dtfc±mm<D9^ *>t/^-r-b 

[013] ^^^jaio^^f ^ K 

[^c^ia^] 

40 3-^^73>hD-^a-7h (CCU) 
4-CCD 

10 a, 10b-o-/U7>fM (LPF) 
11a, 11 b-?7>7\m$& 
13a, 13b • O B it =y >yinlgg 

14 a, Ub-r^f 

15 a, 15 b--^-f U 
1 7-tt*ffiaiHlK 
3 4 - CPU 

50 3 6 —O B U^JI^i^g: 
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